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Nematodes that feed on corn – what to make of it all
Gregory L. Tylka, professor and extension nematologist, Plant Pathology, Iowa State 
University
Nematodes are microscopic worms that live in soil and water. Many nematode species feed on decaying organic 
matter, bacteria, fungi, and even other nematodes. But some nematodes, including many that live in the soil, feed on 
plants and are called plant-parasitic nematodes. 
Midwestern corn and soybean producers probably are aware of plant-parasitic nematodes in the form of the soybean 
cyst nematode (SCN). There recently has been an increase in interest in nematodes that feed on corn. Following is 
some basic information about the biology, scouting, and management of these organisms.
What are nematodes that feed on corn?
The term “corn nematodes” may imply that these nematodes are one uniform group of pests and that they feed only 
on corn. However, neither of these statements is correct. 
There are more than a dozen different species of plant-parasitic nematodes that can feed on corn, and most have 
a wide host range - that is, they are not specific to corn and can feed on many different plant species. The basic 
biology of these nematode species varies greatly (Table 1). Some species can complete a generation in as little as four 
weeks whereas other species may take an entire growing a season to complete their life cycle. Many species can exist 
in any soil texture, but two species are only found in soils with 70 percent or greater sand content. Most remain in 
the soil and feed from outside of the roots, but a few species enter the root system and feed entirely within the roots.
Where did these nematodes come from?
Nematodes that feed on corn are not “invading” Iowa and the Midwest; these nematodes are believed to have been 
present since long before growers began producing corn as a crop in the region. The nematodes that feed on corn 
are thought to have fed on native plants in Iowa and the Midwest before corn was a crop.
Does every field have nematodes reducing corn yields?
It is very common to find plant-parasitic nematodes that feed on corn in the corn and soybean fields of Iowa and the 
rest of the Midwest. However, these nematodes must reach a certain population density or number, called a damage 
threshold, before they are believed to reduce yields of corn. Although it is very common to find one or more species 
of nematodes in soil that can feed on corn, the nematodes often are not present at population densities that are 
considered damaging to corn.
The damage thresholds that nematologists and plant pathologists consider high enough to reduce corn yields are 
imprecise and were established many decades ago. Also, the damage thresholds are for individual nematode species, 
not combinations of species. It is not known how low or moderate population densities of several nematode species 
combined would interact to affect corn growth and yield. Much work is needed to update damage thresholds for 
individual nematode species and to establish multi-species damage thresholds for nematodes that feed on corn. 
102 — 2010 Integrated Crop Management Conference - Iowa State University
Table 1. Characteristics of common nematodes that feed on corn.
Nematode Scientific name 
(genus name)
Feeding habit Primary location 
in season
Soil preference Damage potential
dagger Xiphinema ectoparasite soil highest numbers 
in sandy soils
moderate to high 
(300-400 per 100 cm3 
soil)
lance Hoplolaimus endoparasite roots highest numbers 
in sandy soils
low to moderate 
(300-400 per g root)
needle Longidorus ectoparasite soil requires >70% 
sand
high  
(1 per 100 cm3 soil)
pin Paratylenchus ectoparasite soil low
ring Mesocriconema ectoparasite soil low to moderate 
(100 per 100 cm3 soil)
root-knot Meloidogyne endoparasite roots and soil low (in Midwest)
root-lesion Pratylenchus endoparasite roots moderate to high 
(1,000 per g root)
sheath Hemicycliophora ectoparasite soil low
spiral Helicotylenchus ectoparasite soil highest numbers 
in clay or loam 
soils
low to moderate 
(1,000 per 100 cm3 soil)
sting Belonolaimus ectoparasite soil requires >70% 
sand
high 
(1 per 100 cm3 soil)
stubby root Paratrichodorus ectoparasite soil more common in 
sandy soils
moderate to high 
(300-400/100 cm3 soil)
stunt Tylenchorhynchus, 
Quinisulcius and 
others
ectoparasite soil highest numbers 
in clay or loam 
soils
low to moderate 
(100 per 100 cm3 soil)
How much damage are nematodes causing to corn?
No one knows exactly how much yield loss is caused by nematode damage to corn in Iowa or other parts of the 
United States. A compilation of estimated crop yield losses to nematode damage in the United States in 1994 was 
published, and among Midwestern states, estimates of corn yield losses due to nematodes were 0 to 1 percent each 
for Iowa, Indiana, Missouri, Nebraska, Ohio and Wisconsin, 2 percent for Illinois, and 1 to 5 percent for Kansas and 
Michigan (Koenning et al., 1999). There are no more recent published reports of yield loss estimates for nematode 
damage to corn.
Are we seeing an increase in damage to corn from nematodes?
There are several changes in crop production practices in the Midwest that have been hypothesized to be causing an 
increase in nematode damage to corn, presumably due to increases in nematode population densities. These include 
decrease in use of soil-applied insecticides that may have also been suppressing nematodes, more frequent cropping 
of corn, and a decrease in tillage practices, which have been reported to disrupt reproduction of some nematode 
species. However, there is little scientific evidence that these changing production practices have actually resulted in 
an increase in the incidence of nematode damage to corn. 
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How does one check for nematodes that feed on corn? 
The only way to accurately determine if plant-parasitic nematodes are damaging corn is to collect a soil and root 
sample and have it analyzed by a qualified laboratory. Several points should be considered when collecting a sample 
for diagnosis of a possible nematode problem. 
•	 Samples need only be collected if the corn crop is showing obvious symptoms of some kind of damage. 
Symptoms would be stunting, yellowing of foliage, mid-day wilting, swollen, stubby roots, and/or black 
lesions (dead areas) on roots.
•	 Samples should be collected during the middle of the growing season and when symptoms are observed 
to determine what nematodes are present and if their population densities are high enough to cause the 
damage that is being observed.
•	Collect numerous (20 or more) soil cores, 12 inches deep, from the root zone of plants exhibiting a range of 
symptoms, not just from the most severely affected plants.
•	Collect two or three corn root systems from damaged, but not dead, plants.
There are several university laboratories in the Midwest that can process extract and identify plant-parasitic 
nematodes that feed on corn (Table 2). Once the nematodes are extracted from the soil and roots, identified, and 
counted, various pieces of information need to be considered to determine whether or not the nematodes present in 
the sample were partially or primarily responsible for the damage observed in the corn crop.
Collecting a good sample and providing pertinent and complete background information about the circumstances in 
the field are critical steps in making an accurate assessment of the potential for damage. Information about the field 
history, soil type, and rainfall can be instrumental in making an accurate judgment as to whether the numbers of 
nematodes recovered from the sample are sufficient to cause damage to corn.
What management options are there for nematodes that feed on corn?
Nothing can be done to minimize damage or “rescue” a corn crop if nematode damage is confirmed during the 
growing season. But there are management strategies available to protect corn from nematode damage in future 
years. These management options include growing nonhost crops, applying a nematicide to the soil, and using one 
of the new seed treatments.
If the corn crop is being damaged by needle nematode, sting nematode, or some species of lesion nematode, 
growing alfalfa and soybean will reduce nematode population densities and, thus, the potential for damage to future 
corn crops because the nematodes cannot feed on these nonhost crops. Growing soybean or alfalfa for one or two 
years may be sufficient to lower the numbers of needle, sting, and lesion nematode to below damage thresholds for 
corn.
There are few soil-applied nematicides currently labeled for use in controlling plant-parasitic nematodes on corn. 
Counter 15G and 20G were the nematicides labeled for use against nematodes that feed on corn in Iowa in 2010. 
Nematicides will not kill all nematodes and may not even result in lowered nematode population densities at the 
end of the growing season, so the nematicide will need to be applied each time a corn crop is grown.
Seed treatments for nematodes on corn were widely available for the first time in 2010. One product, from 
Syngenta Corporation, is called Avicta. The active ingredient in Avicta is abamectin. Avicta is reported by Syngenta 
Corporation to provide early season protection against nematode feeding, resulting in increases in corn yields where 
damaging population densities of corn nematodes exist. In 2011, Votivo, a bacterial seed treatment for corn, will be 
available from Bayer CropScience. This product, too, is reported to protect corn roots from nematode feeding early 
in the season. It will be interesting to see how these new seed treatments affect nematode population densities, if 
such effects can be detected in soil sample results, and how consistently yields will be increased through use of the 
products.
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Table 2. Facilities at land-grant universities in the Midwest that extract, identify, and count plant-parasitic nematodes.
Iowa
Iowa State University  
Plant and Insect Diagnostic Clinic  
327 Bessey Hall 
Ames, IA 50011 
Telephone: (515) 294-0581 
Email: sickplant@iastate.edu
Illinois
University of Illinois  
Plant Clinic  
1401 W. St. Marys Road  
Urbana, IL 61802 
Telephone: (217) 333-0519  
Email: npataky@uiuc.edu
Indiana
Purdue University 
Nematology Laboratory 
901 W. State St. 
West Lafayette, IN 47907 
Telephone: (765) 494-5901 
Email: jamal@purdue.edu
Kansas
Kansas State University
Plant Disease Diagnostic Lab  
4032 Throckmorton Hall  
Manhattan, KS 66506
Telephone: (785) 532-5810  
Email: clinic@ksu.edu 
Michigan
Michigan State University 
Diagnostic Services 
101 Center for Integrated Plant Systems  
East Lansing MI 48824
Telephone: (517) 355-4536
Minnesota
University of Minnesota 
Plant Disease Clinic  
495 Borlaug Hall, 1991 Upper Buford Circle  
St. Paul, MN 55108
Telephone: (612) 625-1275  
Email: pdc@umn.edu 
Missouri
University of Missouri-Columbia 
Plant Nematology Laboratory
23 Mumford Hall
Columbia, MO 65211
Telephone: (573) 884-9118
E-mail: heinzr@missouri.edu
Nebraska
University of Nebraska - Lincoln
Plant & Pest Diagnostic Clinic  
448 Plant Sciences, P.O. Box 830722  
Lincoln, NE 68583
Telephone: (402) 472-2559
Ohio 
Ohio State University
Plant and Pest Diagnostic Clinic  
8995 E. Main Street, Building 23 
Reynoldsburg, OH 43068
Telephone: (614) 292-5006  
Email: ppdc@cfaes.osu.edu
Wisconsin
University of Wisconsin
Plant Disease Diagnostics Clinic  
1630 Linden Drive  
Madison, WI 53706
Telephone: (608) 262-2863  
Email: bdh@plantpath.wisc.edu
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Summary points
•	Nematodes that feed on corn commonly exist in Midwestern corn and soybean fields, although not necessarily 
at damaging levels
•	Nematodes that feed on corn also can feed on many other plants
•	Some nematode species, like spiral nematode, are not very damaging to corn whereas others, like needle and 
sting nematode, cause substantial damage at low population densities
•	 It is not clear whether increased cropping of corn, reduced soil insecticide usage, and reduced tillage are 
resulting in increases in population densities of nematodes that feed on corn
•	New management options (seed treatments) are available for early season protection of corn roots from 
nematode feeding
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